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IL	COINVOLGIMENTO	DEI	CITTADINI	
VOLONTARI	NEI	MONITORAGGI	AMBIENTALI	
	
IL	CASO	STUDIO	DI		“SCUBA	TOURISM	FOR	THE	ENVIRONMENT”:	
AFFIDABILITA’	DEI	DATI,	IMPLICAZIONE	PER	LA	
CONSERVAZIONE	ED	EDUCAZIONE	AMBIENTALE		
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Marine	habitats	value	
• Biodiversity	
• Environmental	protection	
• Economical	resources	
• Natural	beauty	
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1)	Natural	 2)	Anthropogenic	
• 	Hurricanes	
• 	Blazes	
• Volcanoes	
• 	Earthquakes	
• 	Overexploitation	
• 	Industrial	development	
• 	Dredging	and	mining	
• 	Recreational	uses	
• 	Climate	change	
Threats	to	marine	habitats	
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Monitoring	
Local	authorities	
Management	
a	management,	planning	and	conservation	tool	
Environmental	monitoring:	
$	
£	 ¥	
FUNDING	
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Citizen	Science	
Big	Data	 Environmental		
awareness	
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Citizen	Science	
N°	of	volunteers	Data		
collected	
=	 =	 =	
Environmental		
awareness	
Environmental	
impact	
7	
Il	coinvolgimento	dei	cittadini	volontari	nei	monitoraggi	ambientali		
Laboratorio	di	Subacquea	Scientiﬁca	–	a.a.	2015-2016	
	
	
Citizen	Science	
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Fish	Survey	Project,	Florida	
	
Pattengill-Semmens	and	
Semmens,	
Environ	Monit	Assess	(2003)	
Reef	Check,	global-scale	
	
Hodgson,	Mar	Poll	Bull	(1999)	
	-	Training	courses	and	tests	to	enroll	volunteers	
	-	Strict	protocol	and	speciﬁc	sites	and	depths	
Marine	Citizen	Science	Programs	
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N	
DIVING	
AGENCIES	
HUNDREDS	OF	
PROFESSIONALS	
THOUSANDS	OF			
RECREATIONAL	DIVERS	
Our	experience	
“RECREATIONAL	CITIZEN	SCIENCE1,2,3”:	
dive	site,	time,	depth	were	the	same	as	during	a	
recreational	dive	
1	
RESEARCH	
TEAM	
1Goﬀredo	et	al.,	Conserv	Biol	18:	1492	-1503		(2004)	
2Goﬀredo	et	al.,	Ecol	Appl	20:	2170	-	2187	(2010)		
3Branchini	et	al.,	Biodiv	Conser	24:	319	-	336	(2015)		
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Recreational	
Citizen	Science	
Traditional	
Citizen	Science	
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Our	experience	
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Mediterranean Hippocampus Mission 
Goffredo et al.,  
Conservation Biology 18, 1492 (2004) 
Divers for the Environment 
Goffredo et al.,  
Ecological Applications 20, 2170 (2010)  
Our	experience	
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Scuba	Tourism	for	the	Environment	
Main	objectives:	
	
•  quantify	 the	 reliability	 of	 the	
data	collected	by	volunteers	
	
• develop	a	synthetic	 index	of	the	
status	of	biodiversity	
• evaluate	 the	 inﬂuence	 on	
volunteer ’s	 environmental	
education	
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Survey	questionnaire	
Environmental	education	
	
•  A	section	provides	guidance	
for	limiting	impacts	on	the	
reef	during	a	recreational	
dive	and	throughout	the	
vacation	period	
•  Divemaster	and	diving	
instructor	brieﬁngs	
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Easily	recognizable	by	
volunteer	recreational	divers	
72	animal	taxa	
Method	suitable	for	amateurs		
Tasks	realistically	achievable	
Survey	questionnaire	
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Survey	questionnaire	
ﬁre	coral	
titan	triggerﬁsh	
barracuda	
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Survey	questionnaire	
Divers	behavioural	features	
Environmental	negative	conditions	
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Personal	data	of	volunteers	
Technical	data	of	the	dive	
Abundance	of	sighted	organisms	
Negative	conditions	and	behaviours	
	
Survey	questionnaire	
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Volunteers	Involvement		
Operators	in	ﬁeld	
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Survey	eﬀort	(2007-	2015)	
34,871	questionnaires	
14,197	volunteers	
29,166	hours	
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MEDIAN	ACCURACY	
RECREATIONAL	CITIZEN	
SCIENCE	
VOLUNTEERS	ON	
PRECISE	TRANSECTS	
(STEproject;		
Branchini	et	al.	2015		
Biodiv	Conserv	24:319-336	)	
(Mumby	et	al.	1995		
Bull	Mar	Sci	56:	737–751)	
39%	-	78%	 52%	-	70%	
Comparison	between	data	collected	by	volunteers	with	those	
collected	by	scientists	
Reliability	
Cronbach’s	α	
(51.7%	-	88.7%)	
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Biodiversity	index	
The	biodiversity	level	at	each	site	was	synthetically	represented	
by	a	Marine	Biodiversity	Index,	reduced	to	5	classes:	
		
Very	good	(from	0	to	-	0.125)	
Low	(from	-	0.626	to	-	0.875)	
Very	low	(from-	0.876	to	-	1)	
Mediocre	(from	-	0.376	to	-	0.625)	
Good	(from	-	0.126	to	-	0.375)	
Using	a	citizen	science	program	to	monitor	coral	reefs	through	space	and	time	
Branchini	et	al.,	Biodiversity	and	Conservation	24,	319-336	(2015)		
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Biodiversity	index	
122	
survey	stations	
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Biodiversity	index	
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Environmental	Awareness	
15	questions	on	biological	and	
behavioural	knowledge	
Branchini	et	al.	2015,		
PLoS	ONE	10(7):	e0131812	
1)	Corals	are	resistant	organisms.	
	True											False 	 	Don’t	know	
2)	Corals	are:	
	Plants 				Animals 									Minerals 						Other										Don’t	know	
12)	Your	position	in	the	water,	during	swimming	or	ﬁnning,	can	severly	damage	
								corals.	
	True											False 	 	Don’t	know	
15)	To	buy	souvenirs	or	directly	collect	organisms,	that	come	from	coral	reefs	(such		
							as	shells,	starﬁsh,	etc.)	is	dangerous	for	coral	reefs:	
	True 											False	 		Don’t	know	
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Pre	questionnaire	
Post	questionnaire	
10	
8	
6	
4	
2	
Tot	 Know.	 Awar.	
Tot:	calculated	on	overall	questions	(15)	
	
Know.:	calculated	on	coral	reef	biology	and	
ecology	questions	(9)	
	
Awar.:	calculated	on	human	impact	
awareness	questions	(6)	
Tot:		 	pre=	6.81	(6.68	–	6.94)	
									 	post=	8.55	(8.42	–	8.67)	
	
Know.:	 	pre=	5.59	(5.43	–	5.75)	
												 	post=	7.63	(7.46	–	7.80)	
	
Awar.	:	 	pre=	8.16	(7.99	-8.33)	
												 	post=9.16	(9.06	–	9.25)	
N=	212	
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e	
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Environmental	Awareness	
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Glocal	Education	
Spin-oﬀ	project		dell’	Università	di	Bologna		
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Glocal	Education	
Chi	
Cosa	
• Tour	operator	
• Alberghi	
• Campeggi	
• Diving	
Dove	
Servizi	nel	campo	
dell’educazione	
ambientale	e	della	
ricerca	scientiﬁca	
Giovani	
laureati/
laureandi	
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Glocal	Education	
Moduli	
	
Modello	VAK	
	
Cultura	locale	
Eﬃcacia	ecologica	
	
Eﬃcacia	economica	
	
Sostenibilità	attività	
DIDATTICA	 RICERCA	
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Glocal	Education	
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Glocal	Education	
Moduli	
	
Modello	VAK	
	
Cultura	locale	
DIDATTICA	 RICERCA	
Visual	
Auditory	
Kinaesthetic	
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Eﬃcacia	ecologica	
	
Eﬃcacia	economica	
	
Sostenibilità	attività	
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Glocal	Education	
I	nostri	partner:	
Vorresti	essere	uno	Educatore?	
	
Invia	il	tuo	CV	a		
educatoriambientali@msgassociation.org	
37	
For	further	information:	
	
simone@marinesciencegroup.org	
	
www.marinesciencegroup.org	
www.STEproject.org	
www.GlocalEducation.eu	
	
Facebook	pages:		
STE	project	-	Scuba	Tourism	for	the	Environment	
Glocal	Education	-	Progetto	Educatori	Ambientali	
THANK	YOU	FOR	YOUR	ATTENTION!!!	
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